Administration of estradiol-3-benzoate down-regulates the expression of testicular steroidogenic enzyme genes for testosterone production in the adult rat.
ABSTRACT. To study the role of estrogen in the testes, testosterone and testicular steroidogenic enzyme mRNA levels were investigated in male Sprague-Dawley rats 24 hr after intramuscular administration of a single dose of estradiol-3-benzoate (EB). EB administration resulted in a greater decrease in intra-testicular and serum testosterone in 10-week-old rats than in 3- or 5-week-old rats. A dose of 2 microg EB/kg had the lowest observed effect. The level of serum luteinizing hormone (LH) was unchanged at any dose. Semiquantitative RT-PCR analysis revealed that, of the four major testicular steroidogenic enzymes, mRNA levels of cytochrome P450 side-chain cleavage and 17beta-hydroxysteroid dehydrogenase type-III were significantly reduced, and mRNA levels of cytochrome P450 17alpha-hydroxylase/ C17-20 lyase (P450c17) were reduced severely and significantly, by EB administration. However, the level of 3beta-hydroxysteroid dehydrogenase type-I mRNA was not changed. In addition, the P450c17 mRNA level in EB-treated rats was much lower than that in the testes of hypophysectomized rats, with the level in the latter being equal to that in control rats. LH is secreted into blood periodically, the effects of estrogen on the LH secretion pattern of the pituitary gland, for example, in frequency and amplitude of LH pulse, were difficult to detect with the methods of the present study. The results indicated, at least, that EB administration down-regulates P450c17 gene expression predominantly, resulting in the inhibition of testosterone production. From the differences in the steroidogenic enzyme expressions between hypophysectomized and EB-treated rats, it was suggested that EB acts on the testis directly or indirectly though not via alteration of LH secretion and induces reduction of P450c17 mRNA level.